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(54) SPIN COATER AND SPIN COATING METHOD 

(57)Abstract: 

PURPOSE: To form a.good coating by suppressing the influence of dust to ' 
minimum. 

CONSTITUTION: A coater comprises a wafer suspector 10 to rotatably hold a 
wafer 50 and soln. dripper mechanism 20 to drip a soin. on the top face of the 
wafer 50 laid on a wafer support face 10a of the suspector. This mechanism is 
composed of a soln. dripping nozzle 21 and arm 22 mounted with the nozzle 21. 
The nozzle 21 is disposed above the wafer 50 laid on the face lOa and arm 22 
is movably provided to move between the center and periphery of the wafer 50. 
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* rsIOTICES* , 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS — — 
[Claim(s)] 

[Claim 1] In the rotation coater which comes to have a solution dropping device to drop a solution at 
the top face of the wafer laid on the wafer installation side of the installation base for wafers in which a 
wafer is laid pivotable, and this installation base Said solution dropping device consists of a nozzle which 
trickles said solution, and an arm which prepared this nozzle. Said arm The rotation coater characterized 
by being prepared movable and becoming so that it may be prepared above the wafer with which said 
nozzle was laid on said wafer installation side and may move between the core of this wafer, and 
periphery edges. 

[Claim 2] In the rotation coater which comes to have a solution dropping device to drop, a solution at 
the top face of the wafer laid on the wafer installation side of the installation base for wafers in which a 
wafer is laid pivotable, and this installation base Said solution dropping device consists of an arm which 
prepared two or more nozzles which trickle said solution, and these two or more nozzles. Said two or 
more nozzles The rotation coater characterized by coming to arrange the at least two towards the 
direction corresponding to said two or more different locations so that said solution may be dropped at 
two or more locations where the distance which goes to a periphery veranda from the core of said wafer 
differs. 

[Claim 3] The rotation coater according to claim 2 characterized by establishing the supply way which 
trickles a solution into each of two or more of said different locations, and which supplies a solution to 
this nozzle for every nozzle in said two or more nozzles. 

[Claim 4] The rotation method of application characterized by dropping said solution intermittently 
towards the periphery edge of said wafer to a core towards a periphery edge from the core of this wafer 
while making the top face of a wafer rotate said wafer in the rotation method of application which - .,.. 
carries out rotation spreading of the solution. 

[Claim 5] The rotation method of application characterized by having the process which trickles said 
solution into two or more locations where the process which rotates said wafer on the top face of a 
wafer in the rotation method of application which carries out rotation spreading of the solution differs 
from the distance which goes to a periphery edge from the core of said wafer at abbreviation 
coincidence. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] . 

[Industrial Application] This invention relates to the rotation coater used suitable for the lithography; 
process of the semiconductor device manufacture field etc., and the rotation method of application v. 
using this. 

[0002] . ' 

[Description of the Prior Art] It is becoming difficult with detailed-izing and high integration of a 
semiconductor device to secure the excellent article yield with a high level. Dust is . in one of the cause 
of the. That is, the dust which has adhered in semiconductor fabrication machines and equipment is^: 
.incorporated in the film at the. time of film formation on the wafer top face, or it adheres on an etching 
mask, and dust itself becomes a mask and dust — a desired detailed etching pattern is not obtained 
has become the big factor which reduces the excellent article yield. = 5^ - • 

[0003] The level of the dust in semiconductor fabrication machines and equipment is the thing of an>| 
equipment proper, and cannot be. lowered to below a certain level. Therefore, in the semiconductor v:^ 
device manufacture field, even if dust adheres to a wafer, it has been a technical problem how it is made 
not to reduce the excellent article yield. : . r. . 

[0004] By the way, the rotation coater currently generally called the spin coater is equipped with the- 
nozzle for solution dropping arranged in the core of a wafer in the upper part.of the wafer laid on the 
wafer installation side in the case of the installation base in which a wafer is laid pivotable, and dropping 
of a solution. By rotation spreading (spin coat) using such equipment, initial-complement dropping of the 
solution is carried out from a nozzle in the core of the wafer laid on the wafer installation side, a wafer 
is rotated, while spreading a solution all over a wafer with the centrifugal force by this rotation, an vi... 
excessive solution is removed; the paint film of desired thickness is formed, and the thin film is formed 
hin a wafer top face by removing the solvent in a paint film by heat treatment further. 
[0005] ' > 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional rotation spreading : 
^ technique, an volatile high organic solvent (IP A), for example, isopropyl alcohol etc., is usually used for 
the solvent in a solution. . For this reason.^ in case a solution is supplied to a nozzle through piping from a 
tank, a solution solidifies by volatilization of a solvent at the nozzle tip in contact with the inside of 
piping, or the open air etc., it becomes dust, and this dust may be dropped at a wafer top face with a ^ 
solution. Then, in order to carn^ out initial-complement dropping of the solution in the core of a wafer, 
when dust is contained in the dropping solution and it is dropped with the conventional rotation -t ■ 
spreading technique' as mentioned above, most dust will adherefto the core of :a .wafer. -.^^li:.^^^^ 
[0006] However, the dust adhering to the core of a wafer has the small centrifugal force committed to 
^ dust even if it rotates a wafer, and dust is hard to be removed out of a wafer. Moreover, in order to 
remove dust from a wafer top face during rotation of a wafer,^ possibility of stojDping at the middle, ^ 
without the ability moving dust to the periphery edge of a wafer during rotation of a wafer since [ of a 
wafer ] the distance for a radius must be moved about is also high. ' ^ 
[0007] And since migration of the solution towards the wafer periphery edge at the time of wafer - 
rotation is checked by dust a case [ having adhered to the wafer top face, without dust being removed 
by rotation ], in the paint film 52 formed as shown in drawing 5 , a wafer 50 periphery edge or a ****? 
solution will not spread from dust 51 location, but remarkable field' 52a with uneven thickness will occur 
in radial. This makes a defect the semiconductor device (chip) contained in this field 52a. and becomes 
the cause of reducing the excellent article yield. It is made in order that this invention may solve the 
above-mentioned technical problem, and the effect of dust is suppressed to the minimum,. and it aims at 
offering the rotation coater and the rotation method of application which can form a good paint film by 
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[0008] 

[Means for Solving the Problem] This invention is the rotation coater and the rotation method of 
application which were made in order to solve the above-mentioned technical problem. Namely, the 
installation base for wafers in which the rotation coater of this invention lays a wafer pivotable, The 
nozzle into which is equipped with a solution dropping device to drop a solution at the top face of the 
wafer laid on the wafer installation side of an installation base, and this solution dropping device trickles 
a solution, It is prepared movable so that it may consist of an arm which prepared the nozzle, and this 
arm may be prepared above the wafer with which the nozzle was laid on the wafer installation side and it 
may move between the core of a wafer, and periphery edges. 

[0009] Moreover, other rotation coaters of this invention consist of two or more nozzles into which the 
above-mentioned solution dropping device trickles a solution, and an arm which prepared two or more 
nozzles, and the at least two are arranged towards the direction corresponding to two or more locations 
different the account of a top so that two or more nozzles may trickle a solution into two or more 
locations where the distance which goes to a periphery veranda from the core of a wafer differs. 
[0010] The rotation method of application of this invention applies a solution to the top face of a wafer 
by dropping the solution intermittently towards the periphery edge of a wafer to the core towards a 
periphery edge from the core of a wafer, rotating a wafer. 

[0011] Moreover, other rotation methods of application of this invention are approaches of having the 
process which trickles a solution into two or more locations where the process which rotates a wafer 
differs from the distance which goes to a periphery edge from the core of a wafer at abbreviation 
coincidence. . 
[0012] 

[Function] If a solution is made intermittently dropped at the wafer top face from a nozzle, moving an 
arm as mentioned above since it is prepared movable so that it may move between the core of the 
wafer with which the nozzle was laid for the arm on the wafer installation side according to the rotation 
coater of this invention, and periphery edges, a solution will distribute between the core of a wafer, and 
a periphery edge, and it will adhere. Therefore, since it distributes between the core of a wafer, and a 
periphery edge and dust also adheres when dust is contained in the dropped solution, the migration 
length to the periphery edge of a wafer is short among the dust adhering to a wafer, and the rate of the 
dust vyhich t^^^^ wafer moreover commits greatly becomes high 

compared with the former. . 

[0013] Since at least two of two or more nozzles are arranged towards the direction corresponding to 
two or more locations where the distance which goes to a periphery veranda differs from the core of a 
wafer according to other rotation coaters of this invention, if a solution is dropped from a nozzle, a 
solution will distribute and adhere to a wafer top face in two or more locations where the above- 
mentioned distance differs. Therefore, since dust is also distributed by two or more locations where the 
distance which goes to a periphery edge from the core of a wafer differs also when dust is contained in 
the dropped solution, the same operation as the above-mentioned invention equipment is acquired. 
[0014] Since the solution is intermittently dropped towards the periphery edge of a wafer to the core 
towards the periphery edge from the core of a wafer, when dust is contained in the dropped solution 
according to the rotation method of application of this invention, with a solution, dust is also distributed 
between the core of a wafer, and a periphery edge, and the rate of dust with the short migration length 
to the periphery edge of a wafer becomes high compared with the former. Moreover, since the wafer is 
rotated, the centrifugal force by rotation works greatly and is removed by the probability for dust to be 
high by dust with the short migration length to the periphery edge of the wafer. Moreover, even when it 
means that dust adhered to the top face of a wafer with as, without being removed by rotation, since 
the adhesion location of dust has the high probability which exists in the periphery veranda of a wafer 
compared with the former, in case it is rotation of a wafer, by dust, a solution does not spread but its 
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femarkable uneven field of thickness decreases compared with the former. 

[0015] Also when dust is contained in the dropped solution from a solution being dropped at abbreviation 
coincidence in two or more locations where the distance which goes to a periphery edge from the core 
of a wafer differs according to other rotation methods of application of this invention, dust is also 
distributed by two or more locations where the above-mentioned distance differs, and the rate of dust 
with the short migration length to the periphery edge of a wafer becomes high compared with the former. 
And since it has the process which rotates a wafer, the same operation as the above-mentioned 
invention approach is acquired. 
[0016] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 is the 
outline top view of the 1st example of this invention equipment. As shown in drawing 1 , this equipment 
lays a wafer 50 pivotable, for example, comes to have the installation base 10 for wafer 50 in which 
wafer installation side 10a was prepared pivotable, and the solution dropping device 20 to drop a solution 
at the top face of the wafer 50 laid on wafer installation side 10a. 

[0017] The installation base 10 has the chuck device which is not illustrated, and the wafer 50 laid on 
wafer installation side 10a is held according to this chuck device. The solution dropping device 20 
consists of a nozzle 21 which trickles a solution, and an arm 22 which formed this nozzle 21. 
[0018] An arm 22 is what served as the solution supply way, for example, the shape of a straight pipe is 
formed for a long time than the radius of the wafer 50 which is going to apply nothing and a solution. 
The above-mentioned nozzle 21 formed in the end side of an arm 22 by carrying out opening of a part of 
field by the side of wafer installation side 10a is arranged. Moreover, in the other end side of an arm 22, 
it connects with the tank which is storing the solution through the flexible tube which is not illustrated, 
and a solution is supplied to a nozzle 21 by this through an arm 22 from a tank. 

[0019] Furthermore, the other end side of an arm 22 is supported with the shaft (not shown) so that it 
^may mention later and a nozzle 21 may be movable. That is. while a nozzle 21 is located in locations A 
other than the wafer 50 upper part at the time of standby and a nozzle 21 is formed above a wafer 50 to 
the wafer 50 laid on wafer installation side 10a at the time of dropping of a solution, an arm 22 is 
rotatable considering the above-mentioned shaft as a revolving shaft so that it may move between the 
core B of a wafer 50, and the periphery edges C. 

[0020] Next, the 1st example of this invention approach is explained based on the rotation method of 
application of the solution to the. wafer 50 using the rotation coater of the above-mentioned example. In 
advance of rotation spreading of the solution to wafer 50 top face laid on wafer installation side 10a, a 
nozzle 21 is beforehand arranged in locations A other than the wafer 50 upper part And making 300rpm 
- SOOrpm extent rotate a wafer 50, an arm 22 is moved and a nozzle 21 to the solution is intermittently 
dropped towards the periphery edge C of a wafer 50 to the core B towards the periphery edge C from 
the core B of a wafer 50. 

[0021] Although the amount of the dropped solution changes also with the path of a wafer 50, or 
viscosity of a solution, it is suitable for the passing speed of 3ml - about 5ml and an arm 22 to consider 
as 10 mm/sec - 50 mm/sec extent in nozzle 21 location in general. Thus, if the solution is dropped 
rotating a wafer 50, while a solution spreads all over wafer 50 with the centrifugal force by rotation of a 
wafer 50, an excessive solution will be removed out of a wafer 50, and a paint film will be formed. 
[0022] In the above-mentioned example, since the solution is intermittently dropped between the core B 
of a wafer 50, and the periphery edge C even if dust is contained in the solution dropped even if, dust 
does not concentrate on the core B of a wafer 50, but dust is also distributed between Core B and the 
periphery edge C with a solution. Therefore, in order that a centrifugal force may be large and the rate 
of dust with the migration length short among the dust adhering to a wafer 50 to the periphery edge C 
of a wafer 50 may work by rotation of a wafer 50 to such dust high moreover compared with the former, 
in case it is rotation of a wafer 50, the probability for dust to be removed out of a wafer 50 becomes 
high compared with the former. That is, while an excessive solution is removed by rotation of a wafer 50. 
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iJust is ^lso removed by the high probability and, thereby, a good paint film can be obtained. 
[0023] Moreover, since there is much dust which a centrifugal force commits by rotation even when it 
means that dust adhered to the top face of a wafer 50 with as, without being removed by rotation, as 
shown in drawing 2 , the probability which exists in the periphery edge C side of a wafer 50 compared 
with the former is high [ the adhesion location of dust 51 ]. For this reason, in the formed paint film 52, 
in the case of rotation of a wafer 50, a solution does not spread but remarkable uneven field 52a of 
thickness decreases compared with the former shown in drawing 5 by dust 51. Consequently, generating 
of the defect semiconductor device resulting from thickness fluctuation is controlled, and the excellent 
article yield improves. 

[0024] In addition, in the above-mentioned example, the arm in this invention is not limited to this, 
although it shall serve as a solution supply way, and it can also consider as the configuration which 
connected the solution supply pipe of another object with the arm at the nozzle. 

[0025] Next, it explains using the outline top view showing the 2nd example of this invention equipment 
in drawing 3 . In this example, the equipment of the 1st example and the configuration of the solution 
dropping device 30 which were shown in drawing 1 are carrying out difference. That is, the solution 
dropping device 30 is a thing in order to trickle a solution into the top face of the wafer 50 laid on wafer 
installation side 10a, and it consists of one arm 32 which prepared two or more nozzle 31 — which 
trickles a solution, and nozzle 31 — of these plurality. 

[0026] An arm 32 is what served as the solution supply way like the 1st example, is making the shape of 
a straight pipe, is the upper part of the wafer 50 laid in wafer installation side 10a, and is extended and 
prepared in the periphery veranda from the core. Moreover, two or more above-mentioned nozzles 31 
are arranged towards the direction corresponding to two or more locations where the distance which 
goes to a periphery edge differs from the core of the wafer 50 laid in wafer installation side 10a while 
they carry out opening of a part of field of wafer installation side 10a of this arm 32, respectively and 
are formed Here, two or more nozzles 31 of ****** are arranged at intervals of predetermined between 
the core of a wafer 50, and a periphery edge, and a solution can be dropped now at two or more 
locations where the above-mentioned distance differs. 

[0027] Next, the 2nd example of this invention approach is explained based on the rotation method of 
application of the solution to the wafer 50 using the rotation coater of the 2nd example. When applying a 
solution to the wafer 50 laid on wafer installation side 10a, a wafer 50 is first rotated like the 1st 
example. Subsequently, the solution supplied through the arm 32 from the tank which is not illustrated is 
dropped at the top face of a wafer 50 from two or more nozzles 31 at abbreviation coincidence, and a 
paint film is formed in a wafer 50. 

[0028] In the above-mentioned example, since a solution is trickled into two or more locations where 
the distance which goes to a periphery edge from the core of a wafer 50 differs by abbreviation 
coincidence even if dust is contained in the solution dropped even if, dust is also distributed between 
the core of a wafer 50, and a periphery edge. Therefore, like the 1st example, in the case of rotation of a 
wafer 50, while an excessive solution is removed, dust is removed besides a wafer 50 by the high 
probability, and a good paint film is obtained. And since the effect of dust is suppressed to the minimum 
and the uneven field of thickness is formed few like the 1st example compared with the former even 
when dust has adhered to the top face of a wafer 50, without being removed by rotation, generating of 
the defect semiconductor device resulting from thickness fluctuation can be controlled. Therefore, 
according to this example, the excellent article yield in semiconductor device manufacture can be raised. 
[0029] In addition, although this example described the case where it was extended and prepared in the 
periphery veranda from the core of a wafer that made the arm in this invention tubular and the arm was 
laid in the wafer installation side again, if two or more nozzles prepared in an arm are arranged towards 
the direction corresponding to two or more locations where the distance which goes to a periphery edge 
differs from the core of a wafer, it will not be limited to that configuration and an arrangement condition. 
[0030] Moreover, although the diameter of opening of two or more nozzles was made into ****** in this 
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lexample, the diameter of opening of a nozzle is small formed towards a periphery edge from the core of 
a wafer, and if it controls so that the drip of a solution decreases towards a periphery, edge from the 
core of a wafer, the amount of the solution used can be stopped to the minimum. Although the arm 
should furthermore be served as the solution supply way in this example, for example with an arm, it can 
also consider as the configuration which formed the solution supply pipe of another object in the arm 
and which was connected for two or more nozzles of every. Also in this case, since it is controllable so 
that the drip of a solution decreases towards a periphery edge from the core of a wafer, the amount of 
the solution used can be stopped to the minimum. 

[0031] Moreover, although the above-mentioned example described the case where two or more nozzles 
were prepared in one arm which served as the solution supply way, it is also possible to prepare the arm 
which trickles a solution into two or more locations where the distance which goes to a periphery edge 
from the core of a wafer differs and which served as the solution supply way for every nozzle, and to 
constitute a solution feeder style. The example is explained below as the 3rd example of this invention 
equipment. 

[0032] Drawing 4 is the outline top view of the 3rd example, and has omitted the installation base for 
simplification of a drawing. As shown in drawing 4 , it is constituted from 1st arm 42a, 2nd arm 42b, 3rd 
arm 42c, and four 3rd arm 42d arms which the solution dropping device 40 prepared two or more nozzle 
41 — and nozzle 41 — of these plurality, and became, and served as the solution supply way by this 
example. It is prepared above the wafer 50 laid in the wafer installation side as follows 1st arm 42a - 4th 
arm 42d, respectively. 

[0033] That is, 1st arm 42a is extended and prepared in the periphery veranda from the core of nothing 
and a wafer 50 in the shape of a straight pipe. Moreover, 2nd arm 42b - 4th amri 42d, it is formed so that 
the diameter of a ring of nothing and each ring tubing may become large sequentially from 2nd arm 42b 
about the configuration by which free passage formation of the ring tubing was carried out at the tip 
side of a straight pipe. In addition, 4th arm 42d ring tubing is formed in the dimension with the outer 
diameter of the ring almost equal to the outer diameter of a wafer 50. And 2nd arm 42b - 4th arm 42d, 
each ring tubing is formed in the shape of a concentric circle to the core of a wafer 50. 
[0034] One nozzle 41 formed in the field by the side of a wafer installation side by carrying out opening 
is arranged at 1st arm 42a prepared as mentioned above. In addition, this nozzle 41 is arranged towards 
the core of the wafer 50 laid on the wafer installation side. Moreover, two or more nozzles 41 formed in 
the field by the side of the wafer installation side of each ring tubing by carrying out opening aire 
arranged at intervals of predetermined at 2nd ami 42b - 4th arm 42d. That is, by the above-mentioned 
solution dropping device 40, a solution is supplied every nozzle 41 prepared in 1st arm 42a - 4th arm 
42d. 

[0035] Next, the 3rd example of this invention approach is explained based on the rotation method of 
application of the solution to the wafer 50 using the rotation coater of the above-mentioned example. 
First, the solution supplied through 1st arm 42a - 4th arm 42d in the condition of not rotating the wafer 
50 laid in the wafer installation side, from the tank which is not illustrated is dropped at two or more 
locations where the distance which goes to a periphery edge from the core of a wafer 50 differs from 
two or more nozzles 41. At this.time, the drip of the solution from the nozzle 41 prepared in 1st arm 42a 
- 4th arm 42d controls towards 1st arm 42a to 4th arm 42d to decrease towards a periphery edge from 
the core of a wafer 50. Subsequently, a wafer 50 is rotated like the 1st example and a paint film is 
formed in the top face of a wafer 50. 

[0036] In this example, even if a solution is dropped in the condition of not rotating a wafer 50, a 
solution can be dropped at two or more locations where the distance which goes to a periphery edge 
from the core of a wafer 50 differs to the whole surface of a wafer 50 at abbreviation coincidence. 
Therefore, since dust is also distributed all over a wafer 50 even if dust is contained in the solution, the 
effectiveness that it is removable by the probability for dust to be high out of a wafer 50 as well as the 
example shown in drawing 1 is acquired. Moreover, like the example shown in drawing 1 to the top face 
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a wafer 50 adhere [ without removing dust even if], since the remarkable uneven field of thickness is 
formed few compared with the former, generating of the defect semiconductor device resulting from 
thickness fluctuation can be controlled, and the excellent article yield can be raised. * 
[0037] Furthermore, since it is controllable so that the drip of a solution decreases towards a periphery 
edge from the core of a wafer 50, the amount of the solution used can be stopped to the minimum. In 
addition, although this example described the case where the solution was dropped without rotating a 
wafer and a wafer was rotated next, where a wafer is rotated, a solution may be dropped at the top face 
of a wafer, and the same effectiveness as the above-mentioned example can be acquired also in this 
case. 
[0038] 

[Effect of the Invention] Whien dust is contained in the dropped solution according to the rotation coater 
of this invention since a solution can be dropped from a nozzle, moving an arm so that a nozzle may 
move between the core of the wafer laid on the wafer installation side, and periphery edges as explained 
above, it can be made to be able to distribute between the core of a wafer, and a periphery edge, and 
dust can also be made to adhere with a solution. Therefore, the good high paint film of the probability for 
dust to be removed by rotation of a wafer out of a wafer can be obtained. Moreover, since the adhesion 
location of dust has the high probability which exists in the periphery veranda of a wafer even when it 
means that dust adhered to the top face of a wafer with as, without being removed by rotation, the 
effect of dust can obtain the paint film stopped to the minimum. 

[0039] Since a solution can be dropped at two or more locations where the distance which goes to a 
periphery veranda from the core of a wafer differs according to other rotation coaters of this invention, 
when dust is contained in the dropped solution, two or more locations where the above-mentioned 
distance differs with a solution also in dust can be distributed. Therefore, the same effectiveness as the 
above-mentioned invention can be acquired, and it is [0040]. According to the rotation method of 
application of this invention, since dust is also distributed between the core of a wafer, and a periphery 
edge with a solution when dust is contained in the solution dropped from a solution being intermittently 
dropped towards the periphery edge of a wafer to a core towards a periphery edge, dust is removable 
from the core of a wafer by the high probability with rotation of a wafer. Moreover, even when dust has 
adhered to the top face of a wafer, without being removed by rotation, since the adhesion location of 
dust has.the high probability which exists in the periphery veranda of a wafer compared with the former, 
by rotation of a wafer,: the effect of dust is controlled to the minimum, and can lessen the remarkable 
uneven field of thickness. 

[0041] Since dust is also distributed by two or more locations where the above-mentioned distance 
differs also when dust is contained in the solution dropped at two or more locations where the distance 
which goes to a periphery edge from the core of a wafer differs from a solution being dropped at 
abbreviation coincidence according to other rotation methods of application of this invention, the same 
effectiveness as the above can be acquired. Therefore, since according to the rotation coater and the 
rotation method of application of this invention which were mentioned above the effect by dust is 
suppressed to the minimum and can obtain a good paint film by this, generating of a defect 
semiconductor device can be controlled and the excellent article yield can be raised. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the outline configuration of the 1st example of this invention 
equipment. 

[Drawing 2] It is a top view for explaining the effect of the dust in this invention. 

[Drawing 3] It is the top view showing the outline configuration of the 2nd example of this invention 

equipment. 

[Drawing 4] It is the top view showing the outline configuration of the 3rd example of this invention 
equipment. 

[Drawing 5] It is a top view for explaining the effect of the dust in the conventional technique. 

[Description of Notations] 

10 Installation Base 

10a Wafer installation side 

20, 30, 40 Solution feeder style 

21, 31, 41 Nozzle 
22 32 Arm 

42a The 1st arm 
42b The 2nd arm 
42c The 3rd arm 
42d The 4th arm 
50 Wafer 



[Translation done.] 
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• l^«e-&w i?ai/N^igB items $ ttfc i^^^^roiffiJ- 

, . '-v - 

^«i:<^ y ■Xyv?riS:ttTcT-i:-i:-'*»6>'i U • ' 
roteis<0-f:tb^n»;i^*e!4r}ST-t-5/X/W'tttc, ^/X 
SirlEJ§MSr»flKWt-MT.b-CV>< i t Sr<t#mt -t- suite • 
5 r t Sr#eS: i 0feM*;^ifeo . 

[00 0 1] 
[00 0 2] 



[0003] ¥^i^S!5t^SrteDy;^.K<0:U"</vf±^a 

t. w T' t) , 5 7k2Pt;T I- T»f s i t 
v\ Lfc;iSo-Cil£«#:^aS!5t5^i?-ei±, 

-r 5 d'-iJS^H t )fe o T V ^ 5 . 
[0004] tr^t?. — ^-iriq^tftb 

T V ^ 5 iHitefe^isafi;? 5r ate piigfc<ga-t- 5 m 

aoi:^ ^JS©}gT05Bg, l>3i/Nftaffi-hl-fKa$ti-fc 

Tffl©/X/viS:{ix.TV'>5t>©X'fe5o ZOX^^J:'^ 

[0005] 

[|§PJds^^LJ;5i:-t-S«S] ±fBLfct^5!5cD|l]ifea 
M;t«-ry7'Df/VT/V3-/v (I PA) t£ 

fcfe. mmmm'piic^:^h;i)i^^ivx\,-^^m-^:i mrv 
(0006]: t r^!&s; i?-3i>n(d ^^-CASBJ-ft* ufcy ;^ 

[0 0 0 7] iVX^mizX^Xf^^hi^'l^^^iX-rK 
{Ciit^T:5^;^ K 5 1 HlMA^^ 5 0^l-JHii:;6^»f 



f#ga ¥8-279448 



(3) 

3 ' 4 

micJ;t?^if /iS^Sr?^^-r5:i t>!'5-e#'5[H] [ 0 0 1 4 J ;*:^0^Oli]^M>ft7;^i£(c itttf. . 

[0 0 0 81 , j^ifi-i!^^ ^^5-^*i^'C>'^fc^. ^^t.i; tf;iy;^ ^ 

fcIJ7:I^/^o±::^^c^ttt>tt*^o,^J'rc/^(0'^''iJ>t^1-Mli^^: fc, ^^/^(o'^^nWi^. htc J;<>T^IK;ist7#IS 

[0 0 0 9] ^fc*IBPJco«10lHltem;flJiggl4> ±IB^ jfeS, 

^jjST«l'tf*5^ ^fi£SrJKTi-5«^w/X/vt. 20 [0 0 151 *^PJcD{t!ic|Hlte^;flJ:^fet' 

?'j:5«^©{i«Jc:jKrjS:i-S:i^rS](cipHtTffiK$n-CV> \^^:^ VW:ii'^^^./'^^\^Vc^x^:^^--(n>^mm.t.x 

5„ .. . . • .• w^ftSgglASMv^^'';^ h(OfiJ-a-dSi«< bd^t>'?3^ 

[0 0.1 01 ?^:?8!^©lHieil*:)^?fef±> l^^^NSrlHlteS /^$r[ilte$*5Xm^r*bTI^^5fc^^)» ±fB«l^:trfei: 

/^(75^1-Jl^^>p,4''i:-^^'l*]^tT^?S?r»fi^6<3^c:}|STb■C^.^ [ooiel, . 

[0 0 1 11 *fc*^?«<Dftfe©iHite^**-.fe»4. 30 -f-^o H 1 ttJjc^BJ^s*^^ 1 ^Jfi««J®«Ei«&^ffiia-cfc 

.||gfit(D^/<f5^ic©^4Sl-^}KSrll&lsl^tc:je.Ti-SXS . «g(c:©ai-5. .^Oxifi '?3l/^ttgffi 1 0 a dsislte^tgtw 

[0 0 121 v , 1 0 a±lJ:4fc«^ti.fc!>3:/>5 oroiffi^^JS^rffiTi- 

X/v;6S!>3i/>^g®±tc:«g$ixfc!>:tyN©'f''i>t^1-^ •■ ■ . [ 0 0 1 7 1 1 0 tt. L/^v^f^.^r y ^'ISW^ 

:I./^Jlffi'^^?K^*figc6<)^-}ST$^^?)t. !>^^^<^4''C> #«2 Ofl. ^?SeSr}STi-5.y^X/V2 1 ir<D/'X/i'2 
T. jST-rS^rS'f tCi?';?^ ^ii5^i^^TV^/-c^. , ( 0 0 1.8 1:T— A 2 2f4^jfttif&KS:5Si?fct>©-C. 

\-^fpzs^^^(r>^^-h^mw>i<r>^\z.^'^^^x¥!m-t^ . ^7L\mm^^ft\^.:msL-^m^\^^ohy^^^^^^ 

^J'3i./s(cW«PLfcy;^ h(^5^. t> ^^-^(O^WM- 0©it^@<t,?)ft<?^^i?$iifct.o-Cfc5o,T-A2 2(^ 
*-r'CD#tbSgil/!i5S< . L^''t>e7al/^(D[H]^^cJ:;55®'C^. — MJt-14, p3^^>mmM\ 0 a>tJcoffi97-g6SrMP L 

[00131 *^iqto{t&<73|i]teM^3$SJc ittff, • -A 2 2 rotoffi<WJtt.. L/^v^7 u4 v'tZ/vf^^.-^' 

(^y X/KO-:i'-/i< i: tH-o:*?-, !>i/>ro.'t^-L>iei^b^Jlii: ^^S-^^- LT^?SSr.Kii LTl/ ^5 iJ' >'^,t-S^'^^^T*3 
^lll^w^S]^^ 5 !E^<0^/i5,^|^<Otep»cMf£;;i-'5;^(SUc|6l.! ■ 9. Z.h.\t^^X^^y{'.1i^h7-i^'2.'2.&'S^\^XJ7C)V 

t . l>3i/N±EJj:tt±|EiEg|«t<0^i5e5«^OCt«tC^^ 60 (0,0 1^9 lt$ 2 2.<omiffifl'JH;' f jSi-^.C* 
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t < / X^v 2 1 jJs^Sb BitM/i X 0 {^*4 (iIl^f:ii:T) J: 
fi/X;v2 1 ;iSi7a:^N5 0 ±:*£i^<D^a:aAtc:|£e 

tCKft tjtuS t t t)tC !j':t/N 5 0 (D4''tL-B i:^1-Jili®tC t 

(0 0 2 01 ±.fd.mMm<DMum.ww.-km\<^tL 

|>3:yN5 0-.©^JKcO@eM**?£(CS<3#. 
1£<0|| 1 UliSt^JtrtftPJ-t-So <^3i/N«gffi 1 0 a ±JC« 

^«), -J/^^/nS 0±;^£Jl^W'f4eAJC/X/i'2 1 SriEB 
$-&T*i<o -t-U-C!>:3t/>5 0Sr3 0 0 r pm~5 0 0 
r p m^fClHjte^-fr/idS T-A 2 2 SrS^til^'^T 
^^3l/^5 0<D4^'ij>B*»e>^1-Jli^CfJ:|6]»t-C, *fc{±!?3i 

/^5 o<o^iiiftc*>^tt'-i>BJc:[pj(tT/X/w2 

?KcD*iSt;iJ:o-Ct>^;^CoT< tEfeam l ~5m ■ 20 
1 T — ^ 2 2 ©^liitaii/ X/W 2 1 teBt? 1 0 

mm/s e c~5 Omm/s e cS^ti-^ro^Sifjg-C 
fcSo rwi5lC!>3i/>5 0Sr|51te$H3:jfe*s^i§}lKSrM 
TLTVK i>^/v5 0<^|Hlfek.l:5jt'i>;/3T-^?g^s 

^i^N 5 0^lc|^afe$H-C^^s?^^$ti.5o 

[00221 ±.^mm-^\-t. ftt x.mT-t^^m'i'K ' 

oic#«Ufc^;=^>co5*). •J'^i/ns o<o^jSl^c^-T?- 

yj;6S:*c#<«!i<:fc«). ^'^/^ 5 0 ©[slfeo^tciy;^ 
^'ai/N 50 ^J;:^*$H^a^^5t^:*f;:J:b-<TiS < 
■So o4 t) . ^7 5 0 '(^Ulltelc: J: t) s^^J-Zi^^d^^* 

[0 0 2 31 ^fcv lH]^T'^*^tv-r»-'>3i>-^5 0(D± 40 

o'TS'L^;^*s#<■yx^!^#;v^fci^)VEl2^::^-t-<}:5 • • 

tC, h 5 1 CD{^«'f4«fit«e5t5fcib'<T5>Ji/^5 OW ■ 

^ K5 1 (::J:oT^?0t*s>T#8lfei-*L< l^l?OJFi^- ■• 

)fcti«5 2 a;4S, l2l5fc:;^Ufc:^if5felcJ:b-<T'>'i< ^ie 

[0 0 2 41 /£±3, ••±|EIIJS«RjT-»±. *^l^»J:*5lt5T » 



[0 0 2 5r«>:lc*^0J^«<o^2|imfiRJSr. ElSfc^ 
-rftiSSJFffiUl-fcfflv^TtftBJ-f-So r©^iS«»J-ef4> Ell • 
tw^ Lfc^ 1 ||«|0O<Oig«i:^?i^}ST:^«3 0 OfllfifedS 

yaffil 0 &±.\zWlU^Mz.'^^^^5 0<D±M\z^W.'k 

10 -tzn^m^oy P</V'3 1 ••• trK:ttfc-*©T-i^3 

[0 0 2 61 T-A 3 2 fl^ 1 HiS^-il t 

0 a ^i«S$i^fc^'3^/^5 0O±:^T*;i^-o-?rOtf3'ij;4»fe 
^Jli^fi!i»::J£0'TlSJtbnrv^5. *fc±lE«l^<D/X 

/W3 1fi. -?rlT.^'Hr(?DT— A3 2cD^>3:/>^fiffil 0 
^^fSBffil 0 a >C®B$tl.'fcl?3:/N5 OO^^'Od^fe^l-J^ 

1 Tiis^ e7 3i/N 5 0 (D'p-L-hi^mimt (omizm'&f^mxm 

5<t5lc>fc-3-CV^5o 

[0 0 2 71 jSJcJd, l|2 3?lfe«BJ(DlEl^M^ig*$rfflV^fc 
e7 3^/>5 0--<D^?«CDlH]teM*:^i£{cS-:Jt. 
.^*©m2»l^l^^!l^SrtjiB^i-So 1 0 a±(C« 

S$H^!>^^^5 0tc^}KSrM*-|-5»^, ^■flJ'iii/N 
5 OSrBimfe^J tingle LTlHie$*5o ^SfcV^T^ EI 

Sr , WSco>y x>'v 3 i d» ^'^i/n 5 0 <o±ffitcBSPI^jr 

[0 0 2 81 jiiE^ife«RiT-tt. tztx.mT-r^mm'piz 

^^5■^*i^TV^T't>. '?3^v>5 OWtf'O^^fc^l-Jili^ 
^>«$ix5o J;oTvmi*MMtPI«(c:^7^/N5 oco 

m^. v<D^mt^^'m.\zm7Lh^xmm-<n-7^^- 

fii^^1^%mc)ic^X'P'fiL<W^^%ic\,^nx. 

[002-91 J&*5, :i(OmiMmXii. *^PJtC*5»t5T 

e7 3^/N©4''6*-?>^1-^ltJciSi*>5liiBit<0^/j:5«!gc(Dtt 
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[0 0 3 01 :i©^lS«?ij-ctt^»o,/X/KoWp 

[00 3 1] *fc±iE*SiS«^J-Ctt> ^fc<oy X^VS:J§?K 

-efc5. -t©-0iJSr*|gM3ge<O^3llli(l0iJi: L-C£tT 

[00 3 21 m 4 {±m 3 |llfef!l©«Ell&¥ffil21.t?fc 9 , la 

J; 5 w ©mSfi^-ctt, i§JKMT«l« 4 0 tK W^<r> / 
X/1'4 r.n5j«!^0/X/V4 
*^o^jK«i^SS**iafc0ilxtf^ 1 T-A 4 2a. ^2 
T— A4 2b. ^37"— A4 2C. f^ST— A4 2d© 

~ii4T-i».4 2 d (±-?rK^'ti;. '!? :x-^^mm.mz.mm.^ 

(00 331 |g 1 T- A 42a fta^^^Sr/i 

!j73i/N5 Oro+?i>/i'^fe^MI^(l!lf-JSO'XfS:<tfetvT 
V^So *fc^2T-A4 2 b~^4.7'-i>.4 2 d(4EW 

^Jx<0 y l^'if^n V V^SASH 2 T- A 4 2 b !6»fe)ll»C 

:^#< /<C5 J: 5^-ff^^.$i^T^^^c 'iis. :^4T-A4 
2 dwy v^Wfi; -t^^ y :>^'c6i$1-S/!iS!>:i^^^5 o©^1- 

A4 2 b~:^4T— A4.2 d tt. ^iV^ih<O V >'i^'Sifi 

^^^3l/^5 0(Dcf3'ij>rcStLTlR)'il^Rt»t}-l§:i-te>tuTi/^5, 
[ 0 0 3 4 1 ,±1S« J: .5 Jc^lt 17"^ 4 

2 a (cli, "^'^^^«affi^»J©B^-Mp u-c?g^^*i-;fe— 

0(0 / X/v 4 1 ;ifffig >So . /"ifes - ® ^>'i' 4 
1 ^7 3i/N^Bffi±Jc^ft $ fitc 'y =F-^^ 5 0 ® tj^'C^Jt 1^ 

A 4 2 d tCtts -tii'^'Hco'y :^;i^W>C'^''^46effi{fflro 

B^«^t^-r^^5. o^ t?--±iE<?3^MffiT««4 or-fi. 

^1T-A4 2 a~^4T— A4 2 d l^lfglt e>tl-fc/ X 
[0 0 3 51' JSfciC^ilSilijfiMwEteM^SSSrfflv^fc 
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-?3i/n5 o-^<o^?g©lBite^^:^ifetcs-^#. :^?tm:^ 
fe©^3|IJ£i^JSrIiil«1-5o *-f. -^ai/MKeffil-^S 
$tbfc.!>3i^>5 0SrlHllK$'*i^i</^4^fln?. m^L'^iV^^ 
V^'Ti^b^l T.— A4 2.a~M4,T-.A4 2 d Sr:^> UT 
«^$Hfc^JK?rv ^iCW/X^V 4 .e73i/N5 0 

T-f-.S. :i<r>h^s .M\1T-J^ A2 a~^47-i^4 2 
d IC^ttfc/ X/V4 l .i?i>b<0^?S<OJ®T*A5s IS 1 T- 
-t,4 2 a*^fe)^4T— A4 2 dlCl6]|j-C. .-t:^<f i^*) 

10 0©tf''ij>i6»?>^1-fflifef-[fi]«t-C/>^i< JiS i 5>-fty^ 
2fev>-C, ^>3i/>5OSr^ll*JS0iJi:lsl1tt-U-Clsl 

.[.0 0 3 6,1 :L(r>mMM-Q\±. e^m/NS 0 $rlH]te$-&Jfc 
<>3i^^5 0(O't>'iL^A^e?^1-)ll^l-l^/!)^5SEfit»^/i5 

Mtc^;^ h t>^)-»$*v5<0-e. El 1 bfelliSe'Ji: PI 
[003 71 $ bt-C ^?««>j©Ta*S^'3i/s 5 0 ©^^'IJ. 
[00 3 81'. ?' 

ate / X^Pds e^a^/N^fiffiiJc^a^nfC^^ 

iiroo/x/wd^b^^s^jST-e^^co-e. }ST-rs^?s, 

b 0|^»;6S:&/J^IElc?|i;t bixfcMliSSr#5 r h *5X# 

(0 0 3 91 *^BJ<D{til(OlH]te^*§g®tc: J;tl,tf. 
^> <D .C>*» e> ^l-S i^diJ tw |S] 5 BEBSroS 5 ^^ro^tS 
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[0040] :$iWM(Dm^m^^mzxh,ti. f^^-^n 
^c|^]^tT^?KS:»figce<}^c^lSTL1:v^< jgT-t* 

[004 11 ;*:^PJ©{{ii(D|HlteM*ifrfe»cJ;tttf. 

[mil 




50 c5a/; 
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[121 3 1 *?g?gi?S<D^ 2 llig«^JomB&«^Sr^-t-¥ffi 

[041 *lg!^iSil<0B3^Ig^J<Dllllii&«^Sr^i-spffi 
lllT-fc5. ■ 

[051 t*5!5S^lftc:*s»t-5y;^ h©I^SSrlftK-t-5^fe 

■[^?-§-cDBiBJl • 

1 0 mm.-^ 

1 0 a ^'3l>'^fta® 

20, 3 0. 4 0 wm^^mm 

2 1,31,41 / XVI/ 
2 2, 3 2 T— A 
42a ^IT— A 
42b ^2T— A 
42c B3T— A 
42d B4T— A 

5 0 



[ISI2I 
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(7) 

[m3] im5] 



lO 51 




50 _ 



Q. 

8 



